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10 0 0 3] 

I GBTicisv^Tti. P + :j iS'gO±(CN + /N' y 7 r^Tli^^ffM^i^ 

o P'-?-;^^i^5:0'y->'.^it{±. r- VyT'') z^v ^y^-r^if tLx. f^^^ti^o ^ 

O^:^;^^' 2 Miotic tC'SroTv^^OT, ^OtS3t^, Double Diffuse MOS, BgLTDM 
OS^:P^^o P^-^=pIitSC/v-^Tllt7i^'fM$^fL;tN-^OJiMic{i, r- Vmitm 
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X> flfe-JDl^feJ^^jUci^^ I G B T i: Lr(i. MO S or- h mS^^'^^v U 
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, y-f^^^^'^^-e^^Jifei GBTt, y ^) -^^4 ^- V (FWD) txm 

m^tixi^y). I G B T t ^tnzmmm^ titiy ~ 4 - V 4 1 ~ vt^^hm.^i 
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mm--xm.i \ mmw-&—\ 9 e 7 0 s^^ir (mi) 
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^-mmmiji TLj tmm.Lxmm-t^o n^Km*ix\^>:hw.m^mmir^ nzm 

^■^xLt^(niz^.to $)^m<^±'mti:^^^^-r^<7)x\ i gbt<7)7.^ ^'mi'^^x. 

G B T L v^^li^-fbT^*^ i: T L ^ 9 o 
[0 0 0 9 ] 

-ecT)^:^, ^-9 K^<Dmfy.n^i)^'^n\i^iii>(r>tmm(r>'\-kmi3^^\Li>o ttx. igb 
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[0 0 10] 

^Z.X. ^(Dn'k^^^f^mz^Vc^^iv^t. "^-^(Om'iM^ 1 GBT(D^^ y^y^^' 

izx 'oMMizmm-r:hztfj:<. mm^^ y^yin^zx ^w.m,m.m^^h^mmi±^i(^^m-r 

[0011] 

4 y^<-:$'mBii^<Dm^^W)i'J^'^^7^fzt6. BEiiEL/w^H. I GET tMUfUz, 
ED*). 2b'2> I GBTi:*tt;>t<?) I GBTt;*tLTitiI&^iJt;. "7 'j ^' -;i/^-f ^- Kti 

[0012] 

|B] C < y?> ^ y^y^'mi^t Lrffl^/>lbt^Tv^^^^5^O/^°7-M0 S F E T{±> 
M^iJ^'M^- K^I*Ij^-r'5.«it^'fix.-CV^-2,;rc«;), Z (DU^j: ~M0 SFET^-i y 
y^y i^m^tLxm^^^^^izii, 7 U ^i-- K 

i^mir^-iL^mmiM^'o t^^^L'&^ei^'^, /N'7-Mo s F E T7i)^^^i-;?>iimorifg^m»iL^ 

Jg{±itgc6lJjg:v^/i*!>. /N°7-M0 S F ET ii±mTiM<DmMiZ{t^i^X$>^o 
[0 0 13] 

BT^^-flJffl-er^^^f'^v^o <hc;5 75^ IGBT{±, /N°V-MO S F E T<7)^;tgtZiott'2> 

N+mo ymmi9m^^p+m'^z^'^LXfiZi>m^'k^^^fzto. mM(op + ^ u 
1:7 ^mtN+/^y y Tmt(7)miizy'4 ^- Vi^mf&^ix^o ^Kor-i^-vmfs. omyi 
m^Tmrnvf) a. 2 ov~5 o v@s<7)teai*jo^itJ^^o :i<r>m^j:ms.it^ y^- 

1- vtLxm^^-<^mj±tnom.^.:^^hM.fzm'^^zii^ M-t^^^o 
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[0 0 171 

mz. #P^¥6-196705-^^^^(7)5ttT<&^^»;(Ci5V^Tt , Pl^<7)^ii7j?^^$nr v^-S 

mM<o?m^zY> -m^'n^i&-ti>mMi)m7v^^fix^^^o n-^<7)ip${±5 0;Mm-c^ 

-?-coM:^-St LT. N-*^£^x^- h <h LT. ^mnmv + ^l^^ ^mt'i^-\-i]y- 
Ymt^f^WLL. ^(D'ik. ^ffiOMO S F E T^ffM-r^ ^ <!:;^^\ fE«K$nTv^^o 
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L75^^>. HufS^ 1±MJ: Hffie#^^#^«o|*i^H[6]ttTff^^$tL/::^2^ma<7)^-x 

9 \znn-f^m%Z% 2 mnM(r>W. 2 i: . BulB^ 1 #2»#:^±S.0^~Mi£^ 2 4^ 
2»#:®±tiM$ti7t^2±mSt ^HxTisO. Hlrffi^2±mil^. huIEI^ l #2»<^:^ 
Sa^~Htfieil2#2»#@i:co#Mti. m%Z%\^Mhm'TXh^ . mflE^ 1 stlfE^ffi 
or^<7)J?.^(i 2 0 0// mJiiLT-C* > flfflEI^ 1 4^##:®;R(/mfB^ 2 #«#:^<7):§->^ 

[0 0 2 01 
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isn^. I GBTt L-r(7)m^fitJ#14 (VCE (sat) ) r ^ :^ - t LX (7)m.n6^ 
[0 0 2 2] 

{;^^C0T\ IGBTOVCE (sat) ^mnd^l/Zi&\.^]y^)]^lzn^^ ^ t-^^fH^^o ^ 
^v>{±, ^ l#^i;*:®7i>^'^2±MlCi^i6^Jti^y6^~2 0 %m±7^M 7 0 %co 15111*1 U^^<7) 

m<7)<i}stm2^mi^m<7)mt<Dm-A^5 o ^ mm±ojit-gji^$n-cv^^cot:\ i gbto 

VCE (sat) #14®.^/^^^- K<7)V f #14^*{l*ffl6tJE.o*ajtta<jlCig;V^^^;i.H?p 
[0 0 2 3] 

- 4 - )v -( ^ - v\Hmm(Di GBT ^mmLfzt ^<d^ y^'^-^m^'Dm^ 

^T^^mx^^o BP*,. >/N'-^liIjKH*5V^r{i. y^^i/^^^T-*;!. I GET 
t 7 ■) -4^^ K (FWD) tT-«^$tL>5.^it75^ l^-y7"e. ^Wi-tLtf 

I 0 0 2 4 1 

ia^'g-;b-tt:*-'b^^ 3ffl55-<7) I GBT^^>tc©J^ LTitv^S^J^t ^- ^fti^M t ^2v> 

mv^50^^vru^lt^t«ti-'l>75^ 5fet;^>Lf^i GBTi:ii:^iji;!^ii$tL/cm:^o i gbt^^^^ 
^■ij\^\iznm.^m-tfztb^ ^-'^uktumm.mi.zm.mm^fifzmmttiiV) ^ ^-^wmt 
. mM\zmm^fi^^tm<. ^Mfimn^t^K. h\.zmn^*itz:r.^)v^-{t'^kmKU 

[0 0 2 5] 
[0 0 2 6] 
[ 0 0 2 7 ] 

{mm<7)mm i ) 

[0 0 2 8] 

1) -e-Oifl^^i: LT. Ill ^® 1 S 1 SO^" 
^2^ffil S 2 ^^LfiomjgmM (ZZXiiNm) 0^i^!^^;tf -SN-M^^^ft:* 

IS (N-^t ^)#-r) It. 2) 1 1 s iffiijtc, oft). mii.m 

I s i±RV'mi±mi s 1 j:^m^<Dm-Btx<D^Fmi^^uu^\^i^z. fM^n^c, ^ 
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ltr-hMh9>v^^ ^-CfiNS^^ ?^-'l-^>t1-'5)M0 S F E T) <7)-t ;u i: ^^^fi-i- 
'S.o fiP*>^ mUm^'T- hMh ^ y-y^^:^ li. ^13EM1 S 1 i f^ifem^it^if-f^^ 

H^tt^^lt'^^- h 7 > ^-t^Ki, I) PM<7)/p;^J|^?:K;tfei--2,^i:{3j; ^9N- 
^« 1 <7>» 1 iiS 1 S 1 T;;^tcii^fi<]tc?FM$n^cP-^->!«fIM2 I I)i«?t^£<7)N 
Mc7)/FM1^^ P^-Xfllt2 <7)^M J: <9 l^lfli^ 2 cD[*|gl5tc*t LT^^fl^tCj^i-^ C t H 
i '9fM$n/>:N + v-;^fMit3 I I I ) N 1 1 ±M 1 S 1 W|*i-e, p^ 
- >^ ^it 2 O j:. y t V - X 3 O y v|f|S i: X'^ t ti tzm^. V - X mH. 3 <7) y 

m±iz fi,]^^ti fzr - hmtmi iv) r- h*feitiii4 o_hffiij^M±icffM$^/^*° 
^mr^mmme t^-hmf^^tix\^^^o -etr, y- hm® 5ji:T<7)p^->^fiit2<7)^ 

[0 0 2 91 

^#2»#:^g{i, 3) ^F^;f6ltlii6(7)±M^ISM-r^»tc^ 1£M1 S 1 ±tcf^ 
^$nTioJ9, Jao, P'^-J^^itMOff^^li^^-t-.'SllliMl S 1 (7)^ltt3j3V> 

^#^*^10^2±M1 S 2<7)i*it:\ ±|5» 1 ^IMUK^f-r^ tifctc±fH^ltr- hSh 
^2«Mo;T^|*6il^^;ti-^l^2 4^*#:S >l-e(i P + n 9ti. 
[0 0 3 0] 

^^eti. ^ 1 8±®:y^~^2#«#^ 9±HffM$^/>:^2^mil (- 

2i^Mi F 2stf^i#Mi F 1 ^^Lxm.%mK^mm.m\izmm^iix\^^^o 

[0 0 3 1 1 

[0 0 3 2 J 

7fe-r\ c 1 ) m ±M 1 s 1 iii^ffi I F t(Dm(DW-^. gp^. '>-3^/^^?<^Df±. 200 

fi m&.yx^^ . C2) ^1^2»#^8®.(:/^2^2»#:^9<7)^^0/¥^T8:!5:?/T9fi 
. 2 // maT-C*^ (^i|x(i"0. 5//m) o -etT, C3) ^BlFtC^ti"^, ^1 
#S^^8 i:^2±m«l 0 i:<7)^l#Ml F l<7)d^>r^{±, 2 0%Tj^7 0%O|bHi*I 
Olfir-^^, ^^VM±, 1^® I FlC*t-r.&, Il2#^^#:^ 9 i:»2±m« 1 0 t«0^2# 
MI F 2 (7)i^;t^{i, 3 0 967^,^8 Q%<r>mmn<r>^X-h^o 
[0 0 3 3] 

Mtw. C4) mi±Ml S 1 <hTO-e^)l9 5.om#2i#:§8 25.iy^'^2^3»#:^90@£ 

^iJ:^ri6itci^^i-'2>'i?^^MH:^|S]Xtci3it'&x ^i^##:©8<7)0iiligi:Sl2#-^#^9o 

||2i|iit <7)fn{i, 5 0// m7!7S2 0 0// m0^ai*|(7)^fimS^$;KTV^-2>o 
[0 0 3 4] 

^X±.(r>m^. toyW-^Di)^2 0 0 // mJ':JLT<7)jiii;Mit0#t;flJf^$n/>:N-^1S 1 <7)T® 
±tc. *lC-?-Oip,;2^7!)?2 // mJiilTtcMdi^lC$IJfi9$^xfc, P + r3^i^^^9tN + :^V- 
K©8t75^ SiJ^Oiji2*#:§ t LT. Lt)^^. 8 9 OipSOjggfDTj? 5 0 // m7!;M 2 
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:kiZ. [2I2(0FWD[*I^MI GBTc7)tjjf^tCov^TiBm-t-'i>o HI 2 cOttitUio v^T. i 

< y ^mmi t ^mm i o ?i\izpjr^<D ::j u ^ m&v c e ^sren^inL. jao, y 

I9> I GBT<7)m»iLSi{iii;^-f -So *^#t::*5>'^TI±, N + * y - 8 ^) P + n U- ^J' 
^'H 9 remttt tL^i^tt-eri 1^ ^7 9m.U 1 0±(CffM^tLTv^^OT:\ P + 3lxr:^:J'^9 
tO«;^75^~n 1/^ ^mM±t3^®fitltCffM$n;t:F WD #1*1^1) <7) I G BT <!: P + 

Ui7 9m9:i^h(D7t-.-jl,<7)i3EX:A^m^>0liZ^\,>-A\ ^§ii^E^i>M^. P + n U ^' ^ @ 9 <7)-»f 
^X$:igIE'|»H^t>-li-<&C ^ffl^^;i'T'<7) I G B Tift<^=SritfiSt-t-'?) C t nriB-eib 

^ o 

[0 0 3 6 1 

>k<<^. ^mm.izisnh i GBT(7):t>^a^75^^^7;i;ft«g-\co^^=ffitifti;ou>Tfemi--i. 
o 112 (7) otitic i3v^-c, :t>4icS,B#icj^5 -y ^m®7 tr- hm^sF^tcenjun^n/cr- 
hmi±vGE^o v(c, -7 ^^m^y tr- hm^sK^rit/N-'f T><.tci->5) ir 

'■ikmx\ y ^mm7 t=iu^ ^mmi omiz&s\miii^^=ii^i^ ^ms.vcEit. n- 

10 0 3 71 

^® 9 ti*i?itL;2.#,#t:% ff^^^nrv^-So -<7)^3m#v^ n^(DHzmm^titij:-^ 

J: oT. ^IGBTfc. ^1475^~it<7)mffi V E C Tj^^epilJP $ <!: . N-^ 1 

xN + i}v- 8 tmi ±ffi 1 s 1 m<DP^-:^mit2 t-^-hMj^^fy.^ p i nmm^ 
^^ir-Y\,z^ ]m.ij\pimf\.tmit^o ^<o^ + iiy- Yms\zxf)fi.ji5L^tL^nm^'^ ^ 

;Ui5'"^ :t- Vt LXiimi'^'T^o 
[0 0 3 81 

^5^^ ^- KtS^^^ > L/ctlttSjiiSV^r, ^i^IGBT (M x.l£nmiiLm(D I GBT 
: H 1 #BB) t ifi^iju^/^^'o I G B T (^J£tffg:mfiffiiJ<7) I G B T : HI #hb) tJ^pJ- 

- Y\,zi^ibhfih^^X^^o 
[0 0 3 91 

±fEttlf^l*I#tcp LT. -> 5 i 3 >yy h t LTMED I C I ^fflv^-C. -^mW. 

4^*^^ttii-C^-5.o fiP^^ ^^tJ?)tJ^ 1 E 1 9-r^ $ 3 mcOP^ (^'^ ^- K 
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1 E 1 9 ■Vi)'OK^W-^ 1 /u mON^ ( I G B T Og&fp;|;>ii^ jo It -1) 3 U 9 - y 9 
F^mGE^tVCE (sat) ^»ttSi-^*t^t-<7).^^igN^75^'±ie P ^ left x Tjgffl $ n>l> ) 

, /F^^l^itJS 1 E 1 9TB.ojy$ 0. 3;«mOnLx^^P^t> ^T^i^tJatS 1 E 1 9 

v^T{±, n ^ pgSt^/^/ V- KN^7!>^'*tC^ai/N7°n-tX (W/P) (7)ftfi:<0|5P§t; 

5 ;« mflJ^-C-^;z.o t^oT. ^P^Ov 5 ^ 1^- V 3 > jo ^'-T G 

BT(D^^<Dtymf±i:^ii^ir^iz^fz^X{i. --^X. 1) (H 3 coft±^75^'±fE P 

mm -em o fiK-o + mfiT&^JLie p m^m® t;en*n ^n-cv^^^ot l />:± t:- 

7t:±-e\ I GBTc7)|&fn;|:^^Uj3lt'&='l^i^^-J^5 •;'^rami±1fiVCE (sat) 
[0 0 4 0] 

i|ig:^[6]XtCR3LT 1 /2-ro?f^jS$ttTV^J2> LT (MoT. Ml <7)itiS^jS(±5v^ 

^LV^) , ^ :^/^W-^T)^. 5 Q /jLmt-h b 0 0 i:imtX(Dm.m\^X^'m.Lfzt^(D. I 
GBTO|&«;t»t|.gJCj3tt'&=H^^ ^-J:-^ V ^F^mffi^iiVCE (sat) t , IGBT|*I<7) 
^^-Trt- K<^)li:^f6]|5$TmEV f t^^mt^^o -e-Ot ^OMSimtVC E (sat) 
V f O"? JiyN/¥<;^^^ff14^, 114 iC^-f o 114 HjoV^T. S#I*I<7) 1 0 // m, 5 0 m, 
10 0//m, 2 0 0 ;/ m<^#'ft{i, n 1^ ^ p^(7)i|)STr-^ t i-;z> ^ V - KN^<7)i|ii^ 
mt<DmM^ (I13#BB) ;t>2>-t:;u-if -f XO-fS^^LTV^^o t^oT. 114 Mmffi-ffi 
VCE (sat) St/V f 0«^J^/N/¥.^^i!cffttO<^^^-r> ■t;i'-9-d' X^Zcffli^^ LTV^ 

i>o mA ^^mm^fi^m^ . vce (sat) tvf i:{±*tc, ^jlj^w-^ (*Ka*it-{i 

> .t.MtcVCE (sat) V f <h^^^*tc.#._h#LTv^^o i^-e\ a^'^^^^ N -gco)? 
c^^tix m#it/±:0^'6 0 0 V<7)i#^-e{i 5 0 mfljg-e^) . 1 2 0 OV(Dm^fzt 1 0 0 
mm.m.Xh 19 , 5 0 ;« m- 1 5 0 ;« m<r>mmP^<r>m.Xh^o ^ LT. 'ljt^(D I G 

BT-C-(±. '!7ai/N)¥c;z^{± 2 5 0 ^ m- 6 0 0 ^ rrKT^^HF^co-fjlT-^b > P + 

^g<7)J?;?^{±J:[:fifi9)?< IS^^tLTV^^o 114 <7)m^e^#14l§*J: ^9 ^^/^H^lfe Ltf-I. 
*J±, FWDI^I^SI GBTtlj3V>T{i, n GBT + y~^>J-- KJ 0«3lt^, 2 0 0 

xmnti:w\m^iiM^^h(Dx. 'yj^y^m^i:'^^ < ti>2 o o /u mi^:kTiz^^^^£^w 

1*7)?^^ i:W9 ZtX$)^^ 
[0 0 4 1 1 

5:tMt-t-'5)7t:i6i;. n 1/ ^ Pg <!: y - KNg <h O h - ^ ;H|iSW^ 1 0 m. 5 0 m 
. I 0 0 ju mW2 0 0 /um(D^ 4 i±mizm^Lfz±X\ ^/Nff ^ D ^ 5 0 m , 10 
0 m. 2 0 0 m. S.?/5 0 0 // m <!: M^i^H^M L. n 1^ ^ pg <>: v - KN^cOJt 
^ (-t;i/-if ^XWf tCiJ&i6^:§-^<^@S^i|i) ^^iittiii0^tt7t:t#'a-tcjott-i>> MmEEV 

CE (sat) RVY f (Dmamw:^ . m5 7bmms(D^mmiiZ7j^'ro msib^mstD 

<7)^llMl3i3tt'?>1tWiO'|iP ^ 1 0 0 %75^'bML?|v^/c'fi(±, Miz^ v- Vl^m 8(D^ 

mm (1 0 0-p) ^#x^o 115-118 J: ^mh:()^ykmn. =1^9 9Pm9<Dt^mmp 

S 8 <7)Jt^7)^>;t < t (ittCHx.fi\ 3^^^pg9 0it^:^^'ii:'^i--2.t) , IGB 
TomiEVCE (sat) t 9" ^ ^ - Y (Dn)±V i ti)^^\<Z±.^-r h tm n o ^ 
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>> Jl/^Ie^75^'5 0 0 A< m<7)B#(±, -t Xw^^'x. T MMM V C E (sat) S. 

L>^V f (i*tCtgi^6<}Hi^< , Jl/^)y<^/^55 0 0 m^Or-Vsd'yC.ii, m^fi-J!jf14±. 

^ o 

(0 0 4 21 

±lE|£:^ct 0*i6/i-t;Hf ^XWtMHEEVCE (sat) RV'Y i t<Dm%'t. HI 9 H 
TF-to HI 9 tCisv^T. ^^^SL[^(D^iU5 0 /urn. 100// m, 200// m. 500// mfi. 
•j; jiyNjp;z^D?r^-ro III9 <t 0^'b5i»^'5riiO ^ -t^Hj-^rXW (US) 76^^ 5 0 // mJiil±c7)^ 

VCE (sat) SO^V f <7)^4r{±#kU-t;U-9--f X-fK^J^tt^ML;^ < ^ 19 . tJt?I^DU^;i^ 
^IIJ^LMtt^o t^^oT. j:-/nJ?<J^D^ 5 0 0 /« m 4^ L {± ^ J^/nJ¥<^^ 2 0 0 // mtc 
i3V^T(±. ips:^[S]XlCi3tt^-tr;i--4-'1'XW^ 5 0 // mm±tZlSai-'2><7)75^ IGBTSf/ 

(0 0 4 3 1 

<^^01?!l 1 > 

112 <7)^iit Hit HI 1 0 tc^i-»'&'X^f^^^foT^>. |5i#^f^ffl?:|j:i:7i)^^ii)?£$n>2. 
o H 1 0 (cjsv^Tti. ^-;^flit2 t y ^mfe7 t<7)|^®ji;Tt;fiMi--i)*M±^€ 
^t:®{±||2 4^^<*:^9 HI 2 h Jt«^ L T . ^ 1 SO^fl 2 8 S.f/9 <7)gSiSf4 

[0 0 4 4 1 

<mm2 > 

HI2X{iHIl OOltiiUftx.-C. Hll 1 (::^i-»^^f^^^foT<>. 

ffl^cij^^^i^'b^h-^o HI 1 1 tcj3v>T{i> mi^mi^ms tm2^^mi^m9 t<DmizN-m 

-t;nf -f X4'iCt&<6^Jt^tc J: oTfi. I) n 1/ ^ ^ p;i 9 <7)i^;fi-^^ 3 0 %;iJ«Ji 8 0 % 
\^lT(Dmm\H<7)mizm^Lfzt # ten, v- VNm S Oi^^i^(±HI2 '^v^ Lt±HI3 
lt'i)*i-^<7)Jt^2 0%~ 7 0% J: ^1)0 itt^, II) :^V- KN^8<^iJ^*^^2 

0%JiJ.±7 0%J':ilT<:7)|aa[*)C7)>fi}zfS^t/c^: ^ti(±. n l^^ ^ PS 9 <7)t^;^!$i{±HI 2 ^ 
v^LfiHIS tCistt^Jf-^cOjrb^S 0%~ 8 0%ct 0 t^^i-So ^O^f^l^lJtCjoV^T ^> , -fe 
^XV)iEH(±, HI9 tcSo'|;|S^$tL-5.o 
[0 0 4 5] 
<^?f^1?lJ3 > 

H12 . HI 1 0;S.<:'''HI 1 1 HiJV^TJiDMO Stijlt<7)M0 S F E T-t;utz:$:|§H^(7)#gt^ 

8 & 9 <^)I*^$£H<7)PI^. ^ 1 RVm 2 8 & 9 <D^^ izm^^^m^<D 

h^^vX^ (MOSFET) -b;i'^>t1--?)FWDr*I^Ml GBTili+LTigfflLT^)^ 
v^o ^(D^mm'k. mi 2H^-t-o :^«ittCi3V^T^). ^tiMO S F E T-t;i^tiit75^^^M 

[0 0 4 61 

1^, h P>-^glMOS FET-fe;i'^^1-^ I GBTtCioV^Tti. DMOSttiiMOMO 
S F E T-fe^l/^^-r^ I GBT titm.LX. h 7 > v^X ^ tJWP He < < ;Sr^i:w^ 

m.^.-^^^^o ztiii^ y- h^miHizri'm-t^ mmiz^m^n^^tix^^^uosm^ 

'Dm^^^^^^^'O . MO S F E T-t;HC?m^mvtM75^^T/i^~'?>/ii6T-*^o t^^oT. Hll 
2<7)FWDl*|j^M I GBTtwisv^-Cti. -€-0-fe;i/0#itte^eH LT. M 2 (Di^m: t it^L 
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TIGBTOVCE (sat) 75^' J: 0 — ^TtS^' 0 , r^:t-h'<DV:^^^V-mitLi>Xf)—m 
10 0 4 71 

X. ^^m<^±U'^WL.<^.i:. V^MOMOS FET-b;b^W-r;5>FWD|*ljitMl GBT 
10 0 4 81 

iiii3(±. :^mm<^MBA~i^.^FWD\*^mmi GET'S: fF-rmmmm-c-^io mi3co 
^-7.m 2 1 N-g 1 ^Ti^i tL/^N® 1 1 ^^mLtzm^^^Lx\^^:ho ^<Dm(om^ 

(i. nil 2(Dm^tWi-Xh^o 
[0 0 4 91 

mi 3<7)^MHi3tt^ I GBT t LT<7)il>f^(±, HI 2<7) I GBTi: L T<?)I!Ff^ <»: 
1 i «9 ^^i^%?tJS<7)i^V>N^ 1 1 i)^m%^'^fiX\^^h(DX\ «®C0P + rr UiJ' rJ'^ 9 

1 t'D!^-mMTH&l<z^^-)l^:^^Wm-t^^tt^j:^o Z(7ytzt6. Ill 1 3 <7)tiJit u J: n{±\ 
IGBTomS^iVCE (sat) 1 1 7i^^#ffi L^i v^t^-^ J: t , J: 0 f&j^-T -2. ^ 

[0 0 5 01 

^LT. ^'-> + -7(7)^iz{iN® 1 1 {i^^'ft^tL'St^-e. :t 7ig@-CN^ 1 1 {±?&i:' 
[0 0 5 1 1 

^1 1 <7)#:&tc J: oT. P^-;^fIJt2/&^'b<7).-^-;K7)v±A*7)^lfp$iJ$n^sl tt^'Ty- 
[0 0 5 21 

-ot ^ . mi 3(DNm I 1 (O^^li. I) I G B Tl|if^B#t;ioV^T{±, N-^^ 1 ^i-ib 
-^L. II) ^'f Klll'f^B#tC:foV>r{±. P^-7.mfi.2^^hN-M^l^(r>::i-^~)V<D 

#i4<7)5jc#fb ^ HI -i. - <h u:^ ii^4-r ^ o -2) o 

[0 0 5 3 1 

;iii±<7)Mic, r- h^^i^^ic^JKfMLE.o^ratc««i J: ») ^>iejS®<7)N^ 1 i^ 

^<7)N^ 1 1 ^jfXi-'S^MTfi. I GBTt Kt^|0|-^-y ^rtlcffM-r-S^-^ 

[0 0 5 41 

1^. 1 1 ^P^-;^^Jt2 t N-^^#:^;Kl i:OF^t;}f Ai--?* tWof&S^, HI 

2 0#imig^i-<2, - <>: ^DTfgT-^^o -O^^^iiffl^J^. mi 4 <7)|SSffMllHc^i-o 
, 1112 Oti^tU^t LTP^-^fIJ^2 <7)j^MJ^H^^i9 atfN^ 1 1 =^f5tt i: § 
N§ 1 1 ^f^lfSrv^.!: ^ iiJticLT. mK.if'^-f-t^tmnm:^.ifimz\z^\Lho 

[0 0 5 51 

-<7)^i;, h lx>^ao|l 1 3 <7)t#itt^j3V^Tf±. 1 1 ^fSttT^{)MtEEOfg;Ti: a 9 
f^miim^^^ta^^^o Clco^B^-e^, 1 1 ^mi 2omitt;iafflL;^^llll 3 0*ii7)? 
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[0 0 5 6 ] 
[0 0 5 7] 

i^mtmmLfzi GBTmm2^mmifm-ri>tmnii<DX'$>;bo 

[0 0 5 81 

0^2iBffltz^ 1 S:C/^2#2*#:^^fMi-^tf^v^<7)-e. ^ i ijijf 

'tm^it1r^Zt:^^iii^^o #1^^ Jii5XfI2) <7);ttlC, ^ 1 =EMfIiJtCM O S F E T -t 
^ m n fz . * /i ^ 1 4^2»1$§ S. f/^ 2 ^^'^g Ti^'ff^^ $ tL T V ^ ;t V ^ ^ 2 ±MffiiJ ^ W 

. 0i#^#:^so'"^2#*#:^<7)#«it^«^$-^^c t^t < . ^m^w^(r>m-Ji-^m 

[0 0 5 9] 

[0 0 6 0] 

m 1 57^M[l 1 9 (±, m2 ^ZTT^^n^ FWDl^j^M I G B T^gOi^itXflO^^FgH 
[0 0 6 1] 

/Nyn-tr;^ (w/p) xmkhti^m.^^^n^iznLx^^izm^m^m.^j:m^t^fix 

\^^^o 5 0 0 ;M mSjS(^'i/j:./N7j^ N-^^ 1 t LTfflV^f,n^o ^<7)#^J#«^ 

[0 0 6 2] 

'^tc, HI 6 tC^i-X@tCj3V^T. N-^^ 1 <7)±ffiiJ^M^v^ L(±^ 1 ±® 1 S IffiiJtc 
> OS 19, mi±mi S 1±:!5.0='^1±® 1 S 1 7&-<bN-^«I^^lC, MOSFETO-t 

Jl^ {^mm2, 3, 4, 5, 6J:^)^^^^) imfHir^ t^iz^ N+m SX^ttitzm 

13EM1 s 1 <DmM±Rzfmmm 6 (7)mm±^z^ mi^mmi i^m-r^o ^xm^z 

[0 0 6 3] 

>k^z^ mi 7 lc^1-XfIt;i5(.^T. mi 6 (c^-TN-^IS 1 <7)TffiiJOT^v^L{±^2± 

M 1 s 2 Affiij<7)N-*;fsi ^fiff-^LT. mm^^(r>N-mm. i o-^^/ni^^ 2 o o y« mmx 
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[0 0 6 4] 

HI 8 li^-rx^ilcjsv^T. WJgft<7)^ 2 ±M l S 2 0|*iT-:^ v - KN^ (1^1 
[0 0 6 51 

-eof^. 121 1 9 tC^-rX^tcjoV^T. >/±Af^0^2±M 1 S 2±U. ^ 2 1 

o^fm-r^o z<r>m. m2±m.mi o^ifm-t^m<7)BMmizx^x. ^iz-mT^Lfz^^ 

[0 0 6 6] 

pn^(Dm^ (2 0 0 mJiJlI*]) t;W^^tLTil:ic6lJ^v^;yci^i: ^o/i 

mt^j:^miz^ mi 7 -mi 9 ^zm LxmrnLtz^nm^mm lx\.^ ^ o 

[0 0 6 7] 

CCT, mi 7RX/mi 8 OXfilCi3V^T{i, n^^'^'P^9t:^y- KN^8 

nLrm-tZ.tl±'Z^mX^j:< ^M/^i'S^liMl S IffiJtCMOSFET-t^l^^f^^ 

ir^mAzmmLfz-r7.i^T^ ^ ^ > h(Dfztf)<D-7-'^ (m I 3Em±Oy'^^ ->) 

[0 0 6 8 1 

^\\'7)itLW:^t>^yj-mt L-c(±. m2 o;!^(^'m2 1 kzmm-t^mti:^mm-h^^^hK^o 
gp^. m 1 7<7)x@ni3v^T=f p^^gi5^6tjizfM-t-'2»t;i^LT. m 2 0 tl^-f^ii 

15> P^^f^^-r^/>:i6op h ^fM1-^o * n >:^v±Ai-^HUt;, m 2 l 

TT^-trnz. l^vx hiHiSt^istt^N-® 1 co^2±MffiiJ^:S'^J^y-f-^i^*i--5>o COP^. 
;Ac7)^*MII6^1f ^*#^<7)-7;^ T V ^ > hffl-T-^' ff^^i-^o BP*), J^-y^^^- 
T*ai*^^2±M£ljg|5 75^ C CT'^flSI--?, -rj:^ T 9 ^ > h ffl 

■^~^tfj:^o -eox-e^^'n >^v±AL> -^^tc, mi8{c^i-. y- KN^^^53^etilz 

ffMi-^X^ItlioV^T. '^(T^P^tCdZ^^^-^;^ ^ Ty ^ ^ > h ^tT^ lI^oT. ±iE<7)iit} 

^M5:^iJffl-r^- i:iE< , n w p^ 9 t y- KN^8 i: ^ffmf ^tc£«^^fig 
[0 0 6 91 

1^. *^M<7)f^^gjcjo>/^Tti. n 1/^^ p^ 9 i: y- KN^ 8 ^^^^-r-SMJ^ (m 
1 7 tm 1 8 tOJiil?) ^AtL#xT^>^v^o 
[0 0 7 01 

3z.> ^B,(Dmti:-h^h. ^^m(DrM.(om^i^mit. mi 2<oit't m->'^M(7)fwdi*i 

I G BTtc^{>igfflDTtg-e^;g, (^H, m 1 6-effiv^<^>*i-l,M0S FETMitXSTS^^gE 
[0 0 7 11 
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^^'KiO^laEMffiijt-MOSFET-tr^U^fML. 2) ^f^MO S F E T-t;UffMfttCi5 
tt-&#if#^^^> '!-<0^2 3EMjiyct »)MLT. 2 0 0 ;/ ml':JLTU 

2mw.m(Dm2^^m^m^MfS.L. 4) ^is.tf^2^s^jf:®ff^^f^<^#^2f^»«jzi3tt 
'?)^i±M±s.t;^'ll2^M±u. iGBTffl<7>. iii±««;!ao='^2±«^^. -e-^fi-rti 

[0 0 7 2] 

iiilT^ IIIffi^#BBLT. :*:^i!i&Off^St3'^-S.FWD|*I^ai GBT<7)^ji:^ft(7)-'Eaj^ 
[0 0 7 3] 

11 2 2 7^^112 7l±. m2 ^Z7jk^tl^F^ND^HMMl G B T^gOMitXflO^^P^JC 
[0 0 7 4 ] 

10 0 7 5] 

^<^ll 2 3 tC:^i-XfSHi3V^r. N-*^ l<7)^M7t>2>^ 1 ±MffllJ^3^ MOSFETO 
[0 0 7 6] 

'>:<^I1I2 4 (c^-t-XfStcjsv^T. 5fe-r. ll2±MffliJ («MffiiJ) if)N-*«l^W«L 

^(Dm^i 2 0 0 fxmi^J.Tizm^L. ^(D±X\ 0 2 iM1PJJ<7)N -^M^tf. 3 1^ 
P+m tKe^-<^mmi<z, ^^uy^U^&^jlz-mXir^o 
[0 0 7 7] 

+mtfj:^^^mmi,z^ v ^^u^m^z^x-r^o 

[0 0 7 8] 

2 6 t;^-rXfItCi3V^T. 8 0 0°CJijl±c7)?aj$-efi;^2La^^f ViALf^^i^'n > 
[0 0 7 9] 

ftf^t;. (212 7 tl^i-XflHi3»/^T. M±t*®±.<htC'en-?n^is.c/^2±m® 

7S0'"1 0 ^fMi-'S.o 
[0 0 8 0] 

t y^x-r ^m<Di3^xm^:mm(D mm 3 ^: it ^ l t < $ij -r ^ ^ 1 75^^ njifg ^ ^ o l 

, ^ l4^^^#®t^2#^*#^<7)';^X^tfv^ -?-cof^li8 0 0*CJ^il±<^^M^e[l 

[0 0 8 1 ] 

1^. ^^ifeom-JCjoV^T^). nix^iS^P+@i:>^y- KN+^t^f^^-t^HiJ^^A 
[0 0 8 2] 
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[0 0 8 3 1 

(0 1 RVm 2 #^##^cO+i5:gE®K^) 

KN^) 8 S;0^~S2^2if*:^ (rri^^^P^) 9 (7)^M6U4^;^^ti 2 ^j^TcfitJ^-ffiSMM 
-^OB,^^]^, (112 8 -El 5 2<7)^^tC^i-o 11128-1115 2<7)^-^{±, 

f^i^<7). M®8, 9<7)@em«ii^^^fi^J^;^g^^L;^^¥MllIt?^;g)o iii^r. 1112 8-11152 

[0 0 8 4 ] 

mitmx.i£m2(DmmmmMizmM'r^o znizntr. 112 9(±. mms, 9:/}^^jShz 

tCii:^LTv^.?>) OffiSgegM'^^fiKi"it'^^^LTv>;2)o 113 Iti, 1113 O*?)*^-^ 

mmz^ u 7.Lx^^^) (r>m:s.w.m.m%-^)^-t^fm^7^Lx\^^ho m3 2it. 

m^^^Lxist) . 113 3 (i. M^8, 9-^^±umiT-( 9y vm^tiimnifsLizmm-r 
i>m2T ^ yy vmm. {pm<Dmi)mm^mm'k^-th) (Dn:sMm.m^^^m-rm'k^ 

TT^LX^^^bo ^\Z^ [13 4(±. M^8, 9i)^^3T ^ (Ng(7)ft75M£:tf^;|:>t^ 
. mLH¥\W\X^^-th) coffla@BmM1^^^i-*#-^^^LTi3 (9 . IDS 5{±. 3 

T ^y Ymm.tkt^m^^zmm't^m^T ^ yy vm^ (p^^^7&^~tt:tfm^. -^jx. 

■t) Offi2@EMM1^^^i-t#'&^^LTi3 19 . [I13 7t±, -fc ;l/§^75^~^ 2 AfS^t (C 

:zxk±^ pmtnmti)mi3.±.T^ny^hzf^^xy.vy ^ ■ffm^iiZ't) (Dm:sMm.m% 

^^-rWs^^TY^LXi^V) ^ USSti. -b;^p7!)^||3^^-* (^ciT-fi, P^tN® 

MP5Bi^^^i-^#^^^LT*5 *9 ^ 113 9{±. -b;H¥7{)5~^ 4 A^f^t {Z^^Xli^ Pm 

LTjof). 114 3(i. memi^mm (^yjfm^m-t^-t)vtjEyjmx^^i-^'t)ut:fy^ 

#<7)j#^^^LTv^^o X. 114 4 {4, j\nmtmnMt(r>mim.^-^m^ (zzxi±, 
Nm-/)y\nfm^^L. pmtmnfm^mir^) j:y)^^m:s.^mmm<r>m^^7jkLx 
is'o. 114 5(4. m 4 4 <Dm^ t imm^izm^-t ^ . Anmtmmi-t<Dm2m.^-^m 
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r:fjf^x{zmM) ^^LTv^<?>o X, iii4 8(i>M^8, 9 I mMT ^ 7 > vm^ ( 

8 <7)^(0>f (ifiM-r^ 9 ^^i-^^#f5-tr;U75^ ^f$:fitJt3. PJf 

xmr-fyyvm^ {mmi^-r^t^iz^ pm9(oA<r)'pi<zitLm-t^iim8^^ir^ 
-cv^;z,o X, 1215 2 mmd^izM.x±Tyf\^xKr^'oxm^-ri>'Nms tpm9 t(D:x, 

[S] z see $ n ^ i: tc J: o T ^^fitj ^^T-tft ^fi£i-^aasfigM^^o-0!i^^LT 

[0 0 8 51 

^^mM^m7FLfzii<DX$)^X. :^^miiZixizm^^ti^ ii(DX"li^j:^^o fiP*>, iSi^L 
10 0 8 6] 

[1213] ^mM<Dmn(Ofm l (^'I^^FWDI^I^M I GBT^^^|iEi->2)/^i6tifflv>fc 

[1215] -^^m<Dmm<ofm 1 iz%^FWD\Hm.mi cBT^zisn^i^ ^ s 

> IS JP: ^ ^ H "C o 

[1161 ^^m<7y^m<Ofmi tC^^SFWDl^l^Sl CBTtziStt'&v^ iU-v3 
[1217] ^^m<Dmm<DjfmHZ%i>FWD[^mMl GBTIiZiSlif^i^ I 3 
[1181 :^§tm<7)mm<Dfm l t^li^FWDrtj^M I GBTH:j3lt'2) v5 ^ U-v a 

y^^^TF-tmx^^o 
>lS:^^^-rii-e*^o 

[HI 0] *l§B.go^iioomU tli^^FWD|*I^M I GBT<7)^f^i?lJ^f^-riGEaffM 

[Hill ^^m(Dmm<Dfmi iz^.^FWD\Hmmi GBT(Dm<o^Mmi:mirm 

mmmx^^o 

[HI 2] :^§%m<Dm-^(Djfm i ^zm^ fwdi^dim i GBToM^^^tfeo^ff^^y^ 
[013] ^^m<Dmm<DMm 2 fwdi^i^ism i g b To-^^=^^-r«ii»fM 
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[HIS] :2is:i&H^^^ife<7)f^^3 {c#;z>FWD(*iiss I G B T <r>mmyfm^7r--tmm 

[HI 91 2f:|§qg(7)||Jfe<7)ff^S3 tC-^-S FWDl*I^ffl I G B T <^^ig:^-^^^i-*f^Slf 
[1112 01 :$:|&^<7)^]S(BOff^^3{C'^;g>FWD|^iSEMl G B T coiJji:^-^^ W^J ^ 

7]^-ritEif®[iiT*^o 

[112 21 :^§tm(Dmm<7)^m 4 iz^^^FWD^^mmi GBT(Dm^yj-m'^7F-tmm 
[112 31 ^i&gg<7)^M<^mMi::'^'5.FWDi*iissi G BT (Dm^urki^-tmm 

[112 4 1 :$:|&^<7)*i&om^4 iC-^^FWDl^l^M I G B T cofiii^^yst^^i-^^ 
[112 51 :$:||^0|IM0f^^4 t;#^FWD|*IiEMI G B T<7)Mji:^-ffi^^-r^»f 
[112 61 2^|&^O^ii<Of^S4tC'^^FWD|*lMMl GBT<7)^it::^-^^^-riSSIf 

[112 71 :^§tm<omm(Dfm4iz^.^FWD[HMmi GBT<Dm^Myjm^7s^irmm 
[112 81 ^mM'D^mm(ommizioiir 1 ^mi^mRzrm 2 ^^mi^m<D^mm^j: 

[H2 91 :$:|&^0#^]!ffeO?F^^tCiott^»l#^'(*:^;?5.t;'"^2#^#:^<7)¥Mfit>'S^ 
T^Mti 2 ;iv7ce^'t^9M®M^O*#:^J^^1-^M[l-e*^o 

[US 01 :^^mo^mm(^MmAzisn I ^mi^mRT/m 2 ^^m^i^m<^^m&}^j: 

7!;M{i2^7cfl^^ffi£e£gM^O^#^J^^i-¥Mll-e*>^o 
[113 11 :$:|&B.g^^^M<7>f^^.jc^tt^»l*^^*:^25.?/^2#^S#^<7)iFMfitJ=5r 

7b^ii2>k7tm^^mmmm^^<r>MW\^7jkir^mm-r:'$)^o 
ims 2] :^^m<n^mm<^Mmjzioif^mi^^s^mRzfm2^^^^m(D^m6^^j: 

[US 31 :^§tm<7)^mm<7)Mmi>ziii,f;hmm^^si^mRvm2^^m^m<D^mm^j: 

[113 4 1 ^^m<D^mm<DmmKiii<f^mi^mi^mRvm2^^mi^m<7)W-mm^j: 

[113 51 :4^^m<7y^mm<Dfmizio^i^mi^m^i^mRv'm2^^mi^m(o^m&^^j: 
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